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1 . A method for designing a specific polyamide 

A 1X2 . . . X m -y-X( m + i) . . . X( 2m -l)X2m 
wherein Xj, X2, X m , X( m + i), X(2 m - 1), and X2 m are carboxamide residues forming 
carboxamide binding pairsWx 2m , X 2/X(2m-1), X m /X (m + 1), and y is y-aminobuytic acid or 
2,4 diaminobutyric acid and Dp is dimethylaminopropylamide, suitable for use as a DNA- 
binding ligand that is selective for identified target DNA sequences 5'-WNjN2 . . . N m W-3' 
where m is an integer having a Vklue from 3 to 6, comprising the steps of: 

a. identifying a target sequence of double stranded DNA having the form 5'-WNiN2 
. . N m W-3\ N1N2 . \ N m being the sequence to be bound by carboxamide 
residues, wherein each N\is independently chosen from the group A, G, C, and T, 
each W is independently chosen from the group A and T, and m is an integer having 
a value from 3 to 6; 

representing the identified sequence as 5'-Wa£ . . . jcW-3', wherein a is a first 
nucleotide to be bound by the X]Varboxamide residue, b is a second nucleotide to be 
bound by the X2 carboxamide residue, and x is the corresponding nucleotide to be 
bound by the X m carboxamide residae; 

defining a as A, G, C, or T to correspond to the first nucleotide to be bound by a 
carboxamide residue in the identified sequence; 

d. selecting Im as the X\ carboxamide residue and Py as the X2 m carboxamide residue 
ifa = G; 

e. selecting Py as the X] carboxamide residue ^nd Im as the X2 m carboxamide residue 
ifa = C; 

f. selecting Hp as the X\ carboxamide residue an^ Py as the X2 m carboxamide residue 
ifa = T; 

g. selecting Py as the X] carboxamide residue and A> as the X2m carboxamide residue 
ifa = A; and 

h. repeating steps c - g for b through x until all carboxaVnide residues are selected. 
The method of claim 1 further comprising the step of synthesizing the polyamide 

X1X2 . . . Xnry-X( m + j) . _ X(2 m -i)X2 r 
The method of claim 2 further comprising the step of determining if the binding affinity 
of the polyamide to the identified sequence is subnanomolai. 



c. 
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The method of claim 2 Wther comprising the step of determining if the sequence 
specificity of the polyamide is\greater or equal to ten. 

The method of claim 2 further comprising the step of replacing at least one pyrrole 
residue with a P-alanine residue. 

A method for designing a selective polyamide molecule X 1X2X3X4^X5X6X7X8, 
wherein Xj, X2, X3AX4, X5, X6, X7, and Xs, are carboxamide residues forming binding 
pairs Xj/X8, X2/X7K X3/X6 and X4/X5, and y is y-aminobuytic acid or 2,4 
diaminobutyric acid suitable for binding to a six base pair sequence of the form 5'- 
WNNNNW-3' in the minoi\groove of double stranded DNA, comprising the steps of: 

a. identifying a six base p^r sequence of double stranded DNA having the form 5'- 
WNNNNW-3', wherein W\^s either A or T, NNNN is the sequence to be bound by 
carboxamide residues, and eacji N is independently A, G, C, or T; 

b. representing the identified sequence as 5'-Wafta/W-3\ wherein a is a first nucleotide 
to be bound by a carboxamide residue, A is a second nucleotide to be bound by a 
carboxamide residue, c is a third nucleotide to be bound by a carboxamide residue, 
and d is a fourth nucleotide to be bound by a carboxamide residue; 

c. defining a as A, G, C, or T 't o corresp ond to the first nucleotide to be bound by a 
carboxamide residue in the-klentified slxTBage-pair sequence; 

d. selecting Im as the X] carboxamide fcesidtje and Py j^he X8 carboxamide residue if 

* = G;. \ 

e. selecting Py as the X\ carboxamide.res\dxre^nd4m asyrfie Xs carboxamide residue if 
a = C; 

f. selecting Hp as the X\ carboxamide residue ar^l Py as the Xs carboxamide residue if 

* = T; 

g. selecting Py as the X\ carboxamide residue and ^p as the X8 carboxamide residue if 
a = A; 

h. defining b as A, G, C, or T to correspond to the second nucleotide to be bound by a 
carboxamide residue in the identified six base pair sequence; 

i. selecting Im as the X2 carboxamide residue and Py a^the X7 carboxamide residue if 
6-G; 

j. selecting Py as the X2 carboxamide residue and Im as t\ie X7 carboxamide residue if 
6 = C; 



• 
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9. 



10. 



k. selecting Hp as the X2 caijboxamide residue and Py as the X7 carboxamide residue if 
b = l- 

I. selecting Py as the X2 carboxamide residue and Hp as the X7 carboxamide residue if 
b = A; 

m. defining c as A, G, C, or T to X correspond to the third nucleotide to be bound by a 

carboxamide residue in the identified six base pair sequence; 
n. selecting Im as the X3 carboxamidi^ residue and Py as the X6 carboxamide residue if 

c = G; 

0. selecting Py as the X3 carboxamide residue and Im as the X6 carboxamide residue if 
c = C; 

p. selecting Hp as the X3 carboxamide residue and Py as the X6 carboxamide residue if 

\ 

q. selecting Py as the X3 carboxamide residue and Hp as the X6 carboxamide residue if 
c = A; \ 

r. defining d as A, G, C, or T to correspond to the fourth nucleotide to be bound by a 
carboxamide residue in the identified six base pair sequence; 



s. selecting Im as the X4 carboxarrnde resr 
d = G; 

t. selecting Py as the X4 carboxamide residue 
d = C, 



\ 



id Py as the X5 carboxamide residue if 
Im as the X5 carboxamide residue if 
le X5 carboxamide residue if 



iPy^as 



u. selecting Hp as the X4 carboxamideWsidbe an 
tf = T; and 

v. selecting Py as the X4 carboxamide residue and I^p as the X5 carboxamide residue if 
d = A. 

The method of claim 6 further comprising the steip of synthesizing the polyamide 
X1X2X3X4-Y-X5X6X7X8. 

The method of claim 7 further comprising the step of determining if the binding affinity 
of the polyamide to the identified sequence is subnanomllar 

The method of claim 7 further comprising the step \f determining if the sequence 
specificity of the polyamide is greater or equal to ten. 
The method of claim 7 further comprising the step of Ireplacing at least one pyrrole 
residue with a p-alanine residue at a position chosen froin the group consisting of X2, 
X6,andX7. 
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The method of claim 7 farther comprising the step of replacing at least one 3- 
hydroxypyrrole residue withfe p-alanine residue at a position chosen from the group 
consisting of X2,X3, X6, and X7. 

A polyamide composition produced by the process comprising the steps of: 

a. identifying a six base pair sequence of double stranded DNA having the form 5'- 
WNNNNW-3\ wherein W is either A or T, NNNN is the sequence to be bound by 
carboxamide residues, and each N is independently A, G, C, or T; 

b. representing the identified sequerlce as 5'-Wa6aA¥-3\ wherein a is a first nucleotide 
to be bound by a carboxamide residue, A is a second nucleotide to be bound by a 
carboxamide residue, c is a third nucleotide to be bound by a carboxamide residue, 
and d is a fourth nucleotide to be bound by a carboxamide residue; 

c. defining a as A, G, C, or T to correspond to the first nucleotide to be bound by a 
carboxamide residue in the identified six base pair sequence; 

d. selecting Im as the X\ carboxamide residue and Py as the X8 carboxamide residue if 

fl==G ' ^ — —A 

e. selecting Py as the X] carboxamide residue and-Im as the X8 carboxamide residue if 
« = C; 

f selecting Hp as the X\ carboxamide r^idu^md Py asylhe Xs carboxamide residue if 
* = T; 



g. selecting Py as the Xi carboxamide residue aad Hp as the Xs carboxamide residue if 
a = A- \ 

h. defining b as A, G, C, or T to correspond to thfe second nucleotide to be bound by a 
carboxamide residue in the identified six base pair sequence; 

1. selecting Im as the X2 carboxamide residue and Py as the X7 carboxamide residue if 
b = G; \ 

j. selecting Py as the X2 carboxamide residue and IrA as the X7 carboxamide residue if 
* = C; \ 

k. selecting Hp as the X2 carboxamide residue and Py W the X7 carboxamide residue if 
A = T; \ 

1. selecting Py as the X2 carboxamide residue and Hp a^the X7 carboxamide residue if 
A = A; \ 



m. defining c as A, G, C, or T to correspond to the third 



carboxamide residue in the identified six base pair sequence; 



nucleotide to be bound by a 
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n. selecting Im as the X3 carboxamide residue and Py as the X6 carboxamide residue if 

c = G- \ 
0. selecting Py as the X3 carboxamide residue and Im as the X6 carboxamide residue if 

c = C; \ 
5 p. selecting Hp as the X3 carboxamide residue and Py as the X6 carboxamide residue if 

c : T; . \ 

q. selecting Py as the X3 carboxamide residue and Hp as the X6 carboxamide residue if 
* = A; \ 

r. defining d as A, G, C, or T to correspond to the fourth nucleotide to be bound by a 

10 carboxamide residue in the identifiedWx base pair sequence; 

s. selecting Im as the X4 carboxamide residue and Py as the X5 carboxamide residue if 

Q d = G; \ 

"5 *■ selecting Py as the X4 carboxamide residue and Im as the X5 carboxamide residue if 

l| u- selecting Hp as the X4 carboxamide resiTtaeand Py as the X5 carboxamide residue if 

v. selecting Py as the X4 carboxamideVesidue and Hp} as the X5 carboxamide residue if 
E! rf = A; and ^ — V~ 

jU w. synthesizing the polyamideXiX2^3^y-^^6^7X8. 

13. The polyamides described by the formulas listed in Tables 4-19. 
II 14. The polyamides described by the formulas listed in Tables 20 - 83 . 
15. The polyamides described by the formulas listed ill Tables 84 - 1 79. 

A method for designing a selective polyamide molecule X 1X2X3X4X5-7- 
X6X7X8X9X10, wherein Xi,' X2, X3, X4, , X6, X7, X8, X9, and X10 are 
25 carboxamide residues forming binding pairs Xj/Xio, X2/X9, X3/X8, X4/X7, and 

X5/X6, and 7 is 7-aminobuytic acid or 2,4 diamino|j)utyric acid suitable for binding to a 
six base pair sequence of the form S'-WNNNNNyO' in the minor groove of double 
stranded DNA, comprising the steps of: 

a. identifying a seven base pair sequence of double stranded DNA having the form 5'- 
30 WNNNNNW-3\ wherein W is either A or T, NNNNN is the sequence to be bound 

by carboxamide residues, and each N is independently A, G, C, or T; 

b. representing the identified sequence as 5'-WaAofeW-3\ wherein a is a first 
nucleotide to be bound by a carboxamide residue, A is a second nucleotide to be 
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bound by a carboxamide residue, c is a third nucleotide to be bound by a 
carboxamide residue, d is\a fourth nucleotide to be bound by a carboxamide residue, 
and e is a fifth nucleotide to\be bound by a carboxamide residue; 

c. defining a as A, G, C, or TUo correspond to the first nucleotide to be bound by a 
carboxamide residue in the identified seven base pair sequence; 

d. selecting Im as the X\ carboxamide residue and Py as the Xjo carboxamide residue 
iffl = G; \ 

e. selecting Py as the Xj carboxamide residue and Im as the Xio carboxamide residue 
■ifa = C; \ 

f. selecting Hp as the X] carboxamidd residue and Py as the Xio carboxamide residue 
if « = T; \ 

g. selecting Py as the X\ carboxamide residue and Hp as the Xio carboxamide residue 
ifa = A; \ 

h. defining b as A, G, C, or T to correspond to the second nucleotide to be bound by a 
carboxamide residue in the identified seven base pair sequence; 

i. selecting Im as the X2 carboxamide tesidSe^tad Py as the X9 carboxamide residue if 
6 = G; \ \ ^ 

j. selecting Py as the X2 carboxamide r^i^eiaiadhyas the X9 carboxamide residue if 
b = C; 

k. selecting Hp as the X2 carboxamide residue and Py as the X9 carboxamide residue if 

* = T; \ 
1. selecting Py as the X2 carboxamide residue arid Hp as the X9 carboxamide residue if 

b = A; \ 
m. defining c as A, G, C, or T to correspond to the third nucleotide to be bound by a 

carboxamide residue in the identified seven base pair sequence; 
n. selecting Im as the X3 carboxamide residue and Ry as the X8 carboxamide residue if 

c = G; \ 
o. selecting Py as the X3 carboxamide residue and Im\as the X8 carboxamide residue if 

c = C; \ 
p. selecting Hp as the X3 carboxamide residue and Py ak the X8 carboxamide residue if 

c = T; \ 

q. selecting Py as the X3 carboxamide residue and Hp as the X8 carboxamide residue if 
c = A; 
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r. defining d as A, G, C, or X to correspond to the fourth nucleotide to be bound by a 

carboxamide residue in the Seven base pair sequence identified sequence; 
s. selecting Im as the X4 carboxamide residue and Py as the X7 carboxamide residue if 
* = G; \ 
5 t. selecting Py as the X4 carboxamide residue and Im as the X7 carboxamide residue if 

u. selecting Hp as the X4 carboxamid^ residue and Py as the X7 carboxamide residue if 
d = l\ 

v. selecting Py as the X4 carboxamide n^idue and Hp as the X7 carboxamide residue if 
10 d = k\ 

w. defining e as A, G, C, or T to correspond to the fifth nucleotide to be bound by a 
O carboxamide residue in the seven base pair sequence identified sequence; 

x - selecting Im as the X5 carboxamide residue and Py as the X6 carboxamide residue if 

Si e = G > 

*l y- selecting Py as the X5 carboxamide re£idue\an^Sqi as the X6 carboxamide residue if 

%] - e = C; 

; s z - selecting Hp as the X5 carboxamide residue ^nd Py as th^ X6 carboxamide residue if 

O e = l\ and 

y s aa - se] ecting Py as the X5 carboxamide resi^uTan^Hp as* the X6 carboxamide residue if 

m e = A. 



17. The method of claim 16 further comprising the s^ep of synthesizing the polyamide 
X 1 X2X3X4X5-Y-X6X7X8X9X 1 0, 

18. The method of claim 17 further comprising the step of determining if the binding affinity 
25 of the polyamide to the identified sequence is subnanorrlolar. 

19. The method of claim 17 further comprising the step\of determining if the sequence 
specificity of the polyamide is greater or equal to ten. 

20. The method of claim 17 further comprising the step ojf replacing at least one pyrrole 
residue with a P-alanine residue at a position chosen frdp the group consisting of X2, 
X3, X4, X7, X8, and X9. 

21. The method of claim 17 further comprising the step of replacing at least one .3- 
hydroxypyrrole residue with a P-alanine residue at a position chosen from the group 
consisting of X2, X3, X4, X7, Xs, and X9. 
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23. 
24. 
25. 
26. 
27. 



A polyamide composition produced by the method of claim 1 7. 
A polyamide composition produced by the method of claim 18. 
A polyamide composition\produced by the method of claim 19. 
A polyamide composition produced by the method of claim 20. 
A polyamide composition produced by the method of claim 21. 
A method for designing a selective polyamide molecule 
X l X 2 X3X4X5X 6 -y-X7X8X9X 10X11X12, 

wherein Xi, X 2 , X 3 , xV X 5) X 6 , X 7 , X 8 , X 9) X] 0 X]], and X12, are 
carboxamide residues forming binding pairs X\/X\2, X2/X11, X3/X10, X4/X9, X5/X8, 
and X6/X7, and y is y-aminobuytic add or 2,4 diaminobutyric acid 

suitable for binding to a eight base pair sequence of the form 5'-WNNNNNNW- 
3' in the minor groove of double stranded DNA, comprising the steps of: 

a. identifying a eight base pair sequence of double stranded DNA having the form 5'- 
WNNNNNNW-3', wherein W is either A or T, NNNNNN is the sequence to be 
bound by carboxamide residiiesr^y-eakj^independently A, G, C, or T; 

b. representing the identified sequence L 5^atefc/W-3', wherein a is a first 
nucleotide to be bound by a carbicamiie residue\ is a second nucleotide to be 
bound by a carboxamide residue,UjsUjb4rdiucleotide to be bound by a 
carboxamide residue, d is a fourth <%|MtL>tA>und by a carboxamide residue, 
e is a fifth nucleotide to be bound tyafcarboxamide residue and / is a sixth 
nucleotide to be bound by a carboxamide residue; 

c. defining a as A, G, C, or T to correspond tl the first nucleotide to be bound by a 
carboxamide residue in the identified eight basfe pair sequence; 

d. selecting Im as the X\ carboxamide residue aiid Py as the Xj 2 carboxamide residue 
if a = G; 

e. selecting Py as the X] carboxamide residue and\lm as the X10 carboxamide residue 
if « = C; 

f. selecting Hp as the Xi carboxamide residue and as the X\2 carboxamide residue 
ifa = T; 

g. selecting Py as the X] carboxamide residue and Hp\as the X12 carboxamide residue 
if« = A; 

h. defining b as A, G, C, or T to correspond to the second nucleotide to be bound by a 
carboxamide residue in the identified eight base pair sequence; 
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i. selecting Im as the X2\carboxamide residue and Py as the Xi l carboxamide residue 
if A = G; 

j. selecting Py as the X2 cafyoxamide residue and Im as the Xi 1 carboxamide residue 
if b = C- 

k. selecting Hp as the X2 carboxamide residue and Py as the Xi 1 carboxamide residue 
if* = T; 

I. selecting Py as the X2 carboxamide residue and Hp as the Xi l carboxamide residue 

ifft = A; \ 
m. defining c as A, G, C, or T to correspond to the third nucleotide to be bound by a 

carboxamide residue in the identified eight base pair sequence; 
n. selecting Im as the X3 carboxamide Yesidue and Py as the X10 carboxamide residue 

ifc = G; \ 
0. selecting Py as the X3 carboxamide residue and Im as the X10 carboxamide residue 

ifc = C; \ 
p. selecting Hp as the X3 car boxamid e^esidue and Py.as the X10 carboxamide residue 

ifc = T; 

q. selecting Py as the X3 carboxamide\residue and ftfKas the X10 carboxamide residue 
if c = A; 

r. defining d as A, G, C, or T to correstend-t^U^. fiWth nucleotide to be bound by a 
carboxamide residue in the eight b^se pair se^uerice^dentified sequence; 

s. selecting Im as the X4 carboxamide residue an\jl Py as the X9 carboxamide residue if 
d = G- 

t selecting Py as the X4 carboxamide residue and \m as the X9 carboxamide residue if. 
d = C, 

u. selecting Hp as the X4 carboxamide residue and P^ as the X9 carboxamide residue if 
rf = T; 

v. selecting Py as the X4 carboxamide residue and Hp^s the X9 carboxamide residue if 
d = A; 

w. defining e as A, G, C, or T to correspond to the fifth nucleotide to be bound by a 

carboxamide residue in the eight base pair sequence identified sequence; 
x. selecting Im as the X5 carboxamide residue and Py astthe X8 carboxamide residue if 
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y. selecting Py as the X5\carboxamide residue and Im as the X8 carboxamide residue if 

e = C; \ 
z. selecting Hp as the X5 carboxamide residue and Py as the Xs carboxamide residue if 

e = T; \ 
5 aa. selecting Py as the X5 carbbxamide residue and Hp as the Xs carboxamide residue if 

e = A; \ 
bb. defining / as A, G, C, or T 10 correspond to the sixth nucleotide to be bound by a 

carboxamide residue in the eight base pair sequence identified sequence; 
cc. selecting Im as the X6 carboxamide residue and Py as the X7 carboxamide residue if 
10 /=G; ^ 

dd. selecting Py as the X6 carboxamide residue and Im as the X7 carboxamide residue if 

a f - c \ \ 

-II ee. selecting Hp as the X6 carboxamide residue and Py as the X7 carboxamide residue if 

sJ /=T; and \ 

ill* ff. selecting Py as the X6 carboxamide residue and Hp as the X7 carboxamide residue if 

s * £ 28. The method of claim 17 further comprising the step of synthesizing the polyamide 

O x 1 X2X3X4X5X6-Y-X7X8X9X 1 0 )4 1 lXii 

29. The method of claim 28 further comprisingvthe step of determining if the binding affinity 
of the polyamide to the identified sequ ence is subnanoipolar. 
% 30. The method of claim 28 further (comprising the^ep of determining if the sequence 
specificity of the polyamide is greater or equal to ten. 

31. The method of claim 28 further comprising the step of replacing at least one pyrrole 
residue with a P-alanine residue at a position ^chosen from the group consisting of X2, 

25 X3, X4, X 5 , X8, X9, X10, and X\\. 1 

32. The method of claim 28 further comprising! the step of replacing at least one 3- 
hydroxypyrrole residue with a P-alanine residue at a position chosen from the group 
consisting of X2, X3, X4, X5, X8, X9, X10, and Xj 1. 

33. A polyamide composition produced by the method of claim 28. 
30 34. A polyamide composition produced by the methodW claim 29. 

35. A polyamide composition produced by the method 6f claim 30. 

36. A polyamide composition produced by the method of claim 31. 

37. A polyamide composition produced by the method ofklaim 32. 
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A polyamide composition prodb^ed by the method of claim 2 wherein one carboxamide 
binding pair is p/p. 

A polyamide compositi^ji produced by the method of claim 7 wherein one carboxamide 
binding pair is p/p. 

A polyamide composition pfyduced by the method of claim 1 7 wherein one carboxamide 
binding pair is p/p. 

A selective polyamide according claim 1 whereby the polyamide is of the formula: 




or a pharmaceutical^ acceptable^aiFwlierein:\ 

R 1 is chosen from H, NH2, SH, ^1, Br,^, N^a&etyl, or N-formyl; 

\(CH2) m SH, (CH 2 ) m OH, 



2 \ 
R is chosen from H, (CH2) m ' 



(CH 2 )mNR 5 2, (CH 2 ) m OR 5 , (CH 2 ) m SR^ 

(CH2) m SH, (CH 2 )mOH and m is an intej>eV 
^3 




H2)mCH 3 , (CH 2 ) m NH 2 , 
jrTci, F, OMe, CH2OH, CH 2 SH, 



R is chosen from H, NH2, OH, 

CH2NH2; 

R 4 is chosen from -NH(CH 2 )0-100NR 6 rV or NH(CH2) p CO NH(CH2)0- 
100NR 6 R 7 or NHR 6 or NH(CH 2 )pCONHR 6 , where R 6 andk 7 are independently chosen from 
H, CI, NO, N-acetyl, benzyl, Cmoo alkyl, Cj-ioo alkylamine, C]_i00 alkyldiamine, Cj-ioo 
alkylcarboxylate, Choo alkenyl, a Cmoo alkynyl, or a <A 100L, where L groups can be 
independently chosen from but is not limited to arylboronid acids, biotins, polyhistidines 
comprised from about 2 to 8 amino acids, haptens to which ah antibody binds, solid phase 
supports, oligodeoxynucleotide, N-ethylnitrosourea, fluorescein, bromoacetamide, 
lodoacetamide, DL-a-lipoic acid, acridine, captothesin, pyrehe, mitomycin, texas red, 
anthracene, anthrinilic acid, avidin, DAPI, an oligodeoxynucleotide, isosulfan blue, malachite 
green, psoralen, ethyl red, 4-(psoraen-8-yloxy)-butyrate, tartaric acidj (+)-a-tocopheral; 
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where X and Y are chosen\rom the group consisting of N, CH, COH, CCH3, CNH2, 
CCI,CF; 

a is an integer having values df 0 1 
b is an integer ranging from 1 to 5 irtclusive; N and 
c is an integer value ranging fr6fpT^Q>ijT^lusive. 



42. 
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45. 
46. 

47. 

48. 



The polyamide of claim 1 wherein the duplex DNA sequence is a regulatory sequence. 
The polyamide of clairnVwherein the duplex DNA sequence is a promoter sequence. 
The polyamide of claim 1 v*herein the duplex DNA sequence is a coding sequence. 
The polyamide of claim 1 whetein the duplex DNA sequence is a non-coding sequence. 
The polyamide of claim 1 wherehi the binding of the carboxamide binding pairs to the 
identified target DNA sequence mocftdates the expression of a gene. 
A composition conprising an effective amount of the polyamide of claim 1 and a 
pharmologically suitable excipient. 
A diagnostic kit comprising the polyamide <k claim 1 . 
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